In a relativistic potential model which has succeeded in reproducing the mass spectrum of the heavy-light mesons (charmed or bottom mesons), we have computed the radiative decay widths of the excited heavy-light mesons. The sum of the current quark mass and the constant term in the scalar potential were assumed to be 86MeV/c 2 for the up and down quarks and 168MeV/c 2 for the strange quark, which are much smaller than the emitted photon energy. In order to take into account the recoil effect of the mesons emitting a photon, we related the wave function of the heavy-light meson in the moving frame to the one in the rest frame. We have evaluated the matrix element of the electro-magnetic current in the Breit frame where the initial and final heavy-light mesons are moving with the velocity V and −V along the z-axis, respectively. We included the first order corrections in 1/m Q expansion to the wave function of the mesons. We have obtained the values 11keV and 0.56keV for the radiative decay widths of D * 0 and D * + , respectively. In the non-relativistic arguments, the smallness of the radiative width of D * + compared to the one of D * 0 has been explained by the cancellation of the magnetic moments of the constituent quarks. 
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Lorentz Invariant Evaluation of Transition Amplitudes
The wave function of a heavy-light meson with a finite momentum is defined as
where X ξ (= ξ x + (1 − ξ )y) denotes the position of the heavy-light meson and ξ is a free parameter. If we set ξ = 0 or 1, then X ξ coincides with the position of the heavy quark or light quark, respectively. The electromagnetic interaction of quarks is described by the following Lagrangian,
The transition amplitude for one heavy-light meson with a momentum P into another heavylight meson with P ′ by emitting a photon with a momentum k is transformed as follows:
where O µ = γ 0 γ µ and ε stands for the polarization vector of the emitted photon. In Refs.
[1] the following approximate relation has been obtained between the wave function with a finite momentum (P 3 = γMV ) and the one at rest,
where G is the boost operator from the rest frame to the moving frame and ψ(⃗ x; M) is the wave function in the rest frame. The Lorentz transformation from the rest frame to the moving frame produces the time difference between two constituent quarks, and this time difference is compensated by the free propagation of the heavy quark, which gives rise to the phase factors in Eq.(1.2). If we evaluate the transition amplitude in the Breit frame, where the initial heavy-light meson is moving to the z direction with a velocity V and the final heavy-light meson is moving in the opposite direction with the same velocity V , and insert Eq.(1.2) into Eq.(1.1) we obtain the following expression,
where m q = (M 1 + M 2 )/2 − m Q and it may be called as the effective mass of the light quark. The free parameter ξ has disappeared in the final expression as it should be.
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In the Breit frame the matrix elements of the electromagnetic current are decomposed into several tensor structures. Some of them are given here:
where the initial and final quantities are discriminated by suffices 1 and 2, respectively. ε µ is the polarization vector of the heavy-light meson. v 1 and v 2 are velocity vectors defined by
Relativistic potential model and the wave functions
The Hamiltonian of our potential model in the rest frame of the heavy-light meson is given by
where 
where j stands for the quantum numbers to specify the heavy-light meson state. y j 's are the spinangular dependent wave functions and their explicit forms are given in Ref. [2] . u j (r) and v j (r) are radial wave functions and are solutions of the following Dirac equation,
U denotes the wave function correction and is expanded with respect to 1/m Q (Ref. [3] ). Up to the 1st order, U is given by
The correction terms are proportional to ⃗ α Q = ρ Q1 ⃗ σ Q . They survive only if they are multiplied by ρ Q1 in the heavy quark current, because the 0th order wave function does not have the negative energy component with respect to the heavy quark. The input parameters had been determined to reproduce the mass spectrum of the heavy-light mesons by one of the present author and his collaborators in Refs. [4] . The values of them are shown in Table 1 .
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Transition amplitudes in terms of the radial wave functions and numerical results
Now the transition amplitudes are expressed in terms of the radial wave functions. The formulas for (1) 1 − → 0 − and (2) 0 + → 1 − are shown here as an example of the M1 transition and the E1 transition, respectively, and formulas for other processes will be published in the preparing article.
where V is the velocity of the heavy-light meson in the Breit frame. f q and f Q are defined by f q = e q e f (qr) and f Q = e Q e f (pr), where q = −2m Q V and p = 2m q V . f (x) is the 0th order spherical Bessel function, that is, f (x) ≡ sin x/x. By averaging over the initial polarization vectors, we obtain the radiative decay width as
where k is the photon momentum and α is the fine structure constant.
By summing up the final polarization vectors, we obtain the radiative width as
Our numerical results for the radiative decay widths are shown in Tables 2 and 3 . π 0 emitting decay widths are cited from our previous work (Refs. [2] ). We also present the 0th order radiative decay widths without wave function corrections in the square bracket. The experimental values are cited from Ref. [5] .
The radiative decay width of D * + becomes very small compared with that of D * 0 if we do not include the 1st order wave function corrections. The width of D * + s is also largely affected by
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Radiative decay of heavy-light mesons Koichi Seo . In the case of D * + , two terms cancel with each other and the net magnetic moment becomes small. On the other hand, our relativistic formulas do not allow such an interpretation, and this point will be briefly discussed in Sec. 4.
Discussion
Comparing our relativistic results with non-relativistic results by other authors in Refs. [6] 
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Radiative decay of heavy-light mesons Koichi Seo respectively(Refs. [6] ). According to the non-relativistic arguments, the amplitude of E1 transition is proportional to the mass weighted electric dipole moment 3) ) cannot be transformed into an electric dipole moment due to the existence of the confining scalar potential. These points will be discussed in more detail in a future publication. [7] 
